Sclerosing encapsulating peritonitis (SEP) is a rare cause of intestinal obstruction. This entity has been reported as either primary idiopathic or secondary to other diseases. We report SEP in 2 cirrhotic patients and review the literature. Both patients had decompensated cirrhosis and episodes of spontaneous bacterial peritonitis. One patient underwent a Denver shunt placement before developing SEP. This patient remains alive and is managed conservatively. The other patient deceased from multi-organ failure after the resection of gangrened small bowel. The manifestations of SEP are often nonspecific that leads to misdiagnosis and/or delayed diagnosis. Early diagnosis of SEP is difficult but not impossible. Surgical treatment is often required when intestinal obstruction is present. Nevertheless, patients with this problem can be treated conservatively with immunosuppressive therapy with or without total parenteral nutrition (TPN) before going for surgery.
Introduction
Sclerosing encapsulating peritonitis (SEP), or abdominal cocoon, is a rare cause of small bowel obstruction. In this condition, the bowel is partially or completely encased by a thick fibrous membrane forming several compartments with loops of small bowel inside. SEP can be classified either as idiopathic or secondary to conditions such as peritoneal dialysis (PD), lupus, sarcoidosis, familiar Mediterranean fever, and use of beta blockers. 1 SEP has been reported in cirrhotic patients with [2] [3] [4] or without peritoneal-venous shunt (PVS). [5] [6] [7] It can also develop after liver transplantation (LT). 8 We report here a case of SEP in 2 cirrhotic patients, including one fatality, and review the literature.
Case Report #1
Patient 1 was a 51-year-old female who has human immunodeficiency virus (HIV) infection on highly active antiretroviral therapy (HAART) and portal hypertension secondary to portal and splenic vein thrombosis that was diagnosed in April 2008. Because of her refractory ascites, she received a Denver shunt in February 2009. During the laparotomy, her liver appeared cirrhotic. However, the peritoneum appeared unremarkable. The shunt worked for 2 weeks only and then became occluded. She then went back to have frequent therapeutic paracentesis. She had bouts of spontaneous bacterial peritonitis (SBP). At 2 months prior to the hospitalization in September 2010, she developed worsening abdominal pain that was exacerbated after meals. She also developed intermittent nausea and vomiting. Her bowel movements alternated between constipation and diarrhea. On physical examination, there was an induration in her mid abdomen that was tender to palpation. A contrast-enhanced abdominal and pelvic computed tomography (CT) scan was performed during the hospitalization that showed interval development of well-circumscribed clustering of small bowel loops in the right mid-abdomen and pelvis that appeared to be surrounded by soft tissue density capsule. The nonencapsulated small bowel loops were slightly prominent without evidence of small bowel obstruction ( Figure  1A) . She also had a small bowel follow through study during the admission that revealed no passage of contrast into the colon at 4 hours representing delayed passage of contrast ( Figure 1B ). All the findings were consistent with SEP. In November 2010, she had the Denver shunt removed. She continues to receive conservative management for SEP with minimal symptoms currently.
Case Report #2
Patient 2 was a 40-year-old male who had a history of cirrhosis secondary to chronic hepatitis C. He underwent surgical repairs of the right inguinal and umbilical hernia in 2008 and presented with postprandial nausea and vomiting and abdominal pain to our hospital in early November 2010. A CT scan of abdomen and pelvis was performed that revealed a loculated fluid collection anteriorly surrounding the liver and extending to the left abdomen consistent with peritonitis. In addition, diffuse thickening of the small and large bowel was noted. Several dilated loops of proximal jejunum were seen in the mid left abdomen with surrounding fluid but without air-fluid level or evidence of high-grade obstruction. Surgical consultant suspected that he had a partial small bowel obstruction and did not need a surgical intervention. His diet was then advanced as tolerated. A diagnostic paracentesis was performed that confirmed the presence of SBP. He was started on ceftriaxone treatment. An upper endoscopy was performed that revealed grade II esophageal varices and band ligation was performed. He was discharged with prophylactic propranolol, diuretics and ciprofloxacin.
He presented with 5 episodes of small amount (1-2 cups) of hematemesis without abdominal pain to the hospital later, including the admission before his death. One of the episodes happened during a stress echocardiography, which was a part of pre-LT evaluation. During the repeated endoscopies, small superficial esophageal ulcers from the previous banding were the only significant findings. After receiving transfusions, he stayed in the hospital for 3-4 days on average. In mid January 2011, he presented with another episode of small amount of hematemesis along with nausea and worsening severe colicky abdominal pain. On physical examination, he had abdominal tenderness with guarding. A CT scan of the abdomen and pelvis was performed that showed marked dilatation of the esophagus, stomach, and the entire small bowel with apparent fecalization of the distal small bowel loops. Appearance of cocooning of the distal small bowel loops in the lower left midabdomen was unchanged. There was apparent twisting of the mesentery within the pelvis along with the suggestion of twisting of the sigmoid colon, both unchanged from the prior studies. The cause and transition point of the obstruction was not identified and no pneumatosis was seen ( Figure 2 ). A nasogastric tube was then placed and wall suction was applied to decompress the bowel. In the mean time, he was put on the waiting list for LT due to an increasing model for end-stage liver disease score. Despite being managed conservatively, his leukocytosis worsened and he developed lactic acidosis. An emergent exploratory laparotomy was performed. Gangrenous closed loop small bowel obstruction in the setting of SEP was found and small bowel resection with diversion was performed. He remained in critical conditions after the surgery and passed away secondary to multi-organ failure 5 days after the surgery.
Discussion
According to single-center studies, SEP is a relatively rare entity in patients receiving PD with the prevalence ranges from 0.5% to 4.4%. 1 Nevertheless, the duration of PD has been reported a risk for SEP. The prevalence increased progressively from 1.9, 6.4, 10.8, to 19.4% for patients being on dialysis for 2, 5, 6, and 8 years, respectively. 9 On the other hand, SEP seems to be more common in cirrhotic patients receiving PVS. Stanley and colleagues 2 reported that 26 (38%) of 69 cirrhotic patients with PVS compared with only 1 of 485 patients without PVS had SEP during autopsy.
The etiology and pathogenesis of SEP are unknown. The condition is proposed to be related to the persistent expression of transforming growth factor beta (TGF-b) on mesothelial cells. 9 In 24 idiopathic cases, Wei and colleagues 10 reported that omentum dysplasia occurred in 41.7% of them. They hypothesized that during embryonic development, the membranous greater omentum descends along the transverse colon and encases the intestine, thus forming the fibrous membrane like a cocoon. In the setting of PD, the number of abdominal surgeries, related or not to the catheter, might be a risk factor. Peritoneal exposure to glucose, hypertonicity, low pH, plasticizers, glucose degradation products by heat sterilization, and trauma from the catheter tip, have been implicated as risk factors for SEP. 11 Above all the risk factors, the most convincing ones are the use of chlorhexidine as a spray disinfectant for PD connectors and severe/nonresolving peritonitis. 1 Ohmori and colleagues 12 proposed that either CD34-positive and/or CD117-positive mesenteric stem cells can proliferate and differentiate into myofibroblasts or fibroblasts that produce matrix proteins that gradually leads to SEP during continual irritation of PD.
In the setting of PVS, Stanley and colleagues 2 proposed that the increased flow through the abdominal cavity of ascites containing increased concentrations of plasma proteins cause greater fibrin clot formation and deposition of fibrin and other ascitic fluid proteins upon the peritoneal surface. The accelerated ascitic flow may facilitate spread through this medium of fibrogenic cytokines from sites of localized injuries, infections, or inflammations, to the general peritoneal cavity. In addition to increased deposition of fibrin, it is possible that some patients with SEP may also have defects in fibrinolytic activities. Similar to PD, it is not uncommon for decompensated cirrhotic patients to have recurrent SBP, which is also considered a risk for SEP. 5 Nevertheless, SEP can occur in cirrhotic patients without a history of SBP. 7 In a small series, 5 patients developed SEP at variable time after LT. All of them had a normal laparotomy at the time of LT. Low-grade intra-abdominal sepsis was proposed to be the cause. 8 Beta blockers have been remotely reported as a rare culprit for SEP in single-case reports. [13] [14] [15] The presenting symptoms and signs of SEP such as nausea, vomiting, fullness, absent bowel sounds, abdominal pain, abdominal or pelvic mass and other clinical aspects are often nonspecific that may be seen in a variety of conditions. 1 SEP is therefore often diagnosed at laparotomy or autopsy. Stanley and colleagues 2 reported that 12 of 26 (46%) of their patients with SEP had intestinal obstruction which was the only manifestation and was fatal in 5. In another study, Wei and colleagues 10 reported that the main manifestations among their patients were partial or complete intestinal obstruction (87.5%) and abdominal mass (54.2%). Only 4 of 24 patients were diagnosed preoperatively by radiographic studies and 20 were diagnosed by laparotomy. SEP is associated with a mortality rate as high as 56%. 16 It is imperative to diagnose SEP before it causes serious problems such as bowel perforation. 6 Ultrasound has been reported as a rapid and sensitive means for diagnosis of SEP. 17 The earliest and most common finding is increased peristalsis affecting several bowel loops. As the condition progresses, the bowel becomes increasingly tethered together posteriorly. The characteristic pre-visceral membrane which encases the tethered and matted bowel loops is demonstrated only in the late stages of the disease. 17 On CT scans, peritoneal thickening, peritoneal calcification, loculated fluid collections, and tethering of the small bowel appear to be diagnostic of SEP. More importantly, in a Case Report 18 Nevertheless, Tarzi and colleagues 19 suggested that CT scanning may not be useful as a screening tool for SEP as the scan is frequently normal even a few months before the fulminant illness. 19 Another possible explanation for their findings is that CT scanning may not be sensitive enough to detect early SEP. In a small series, Kropp and colleagues 20 diagnosed SEP in 3 PD patients with laparoscopy. All of them had signs and symptoms suggestive of SEP but had normal abdominal CT scans. In summary, SEP often has nonspecific signs and symptoms and has high mortality rates. It is possible although difficult to diagnose SEP preoperatively based on the clinical and radiological features, in the absence of other plausible etiologies for intestinal obstruction.
Surgical intervention with dissection and excision of the fibrous membrane from the intestine is often required for patients with SEP complicated with small bowel obstruction. However, the prognosis after surgery is usually poor. 1 Multiple reports have shown that patients with SEP can be managed conservatively consisting of corticosteroids and/or immunosuppressive drugs with or without total parenteral nutrition (TPN). Junor and colleagues 21 first reported immunosuppressive therapy is associated with prolonged survival in patients with SEP after renal transplantation. In a small series, 11 patients on PD were diagnosed with SEP. Five of them receiving prednisolone remained alive while the others not on the medication died. The authors suggested that steroid therapy should be considered as a first line therapy for PD patients with SEP. 22 Preoperative administration of immunosuppression to patients with SEP has been suggested. 23 In a series of PD patients, 23 patients were diagnosed with peritoneal sclerosis. Among them, 9 received tamoxifen and 14 received no treatment (control). No patient treated with tamoxifen developed SEP while 4 in the control group developed SEP and died. The mechanism of tamoxifen in the prevention of SEP is unknown. 24 In a rat model for SEP, 25 thalidomide reduced the extent and severity of histological signs of peritoneal injury, which could be a potential treatment for patients with SEP.
Corticosteroids can benefit cirrhotic patients with SEP. Yamamoto and colleagues 5 reported that a single cirrhotic patient with SEP and intestinal obstruction was successfully treated with prednisolone (5 mg/day) after total enterolysis. The patient continued to be symptom free at 15 months after the surgery. They proposed immunosuppressive therapy may prevent recurrence of SEP. In another case report, 7 a patient was diagnosed SEP during laparotomy for LT. The surgery was deferred and the patient was started on prednisone, azathioprine and tamoxifen, followed by a successful LT 7 days later despite the presence of the same thickened peritoneum. Based on the previous findings, immunosuppressive therapy seems to be able to alleviate and/or prevent the recurrence of SEP. Nevertheless, Lin and colleagues 3 reported a single case developing SEP 2 weeks after LT despite large doses of immunosuppressants (tacrolimus, mycophenolate mofetil, and methylprednisolone). This patient had PVS and SEP prior to the LT. The authors recommended that SEP should be cleared away during LT to prevent any following possible intestinal obstruction. On the other hand, immunosuppression may need to be adjusted if SEP is diagnosed during LT since calcineurin inhibitor such as cyclosporine and tacrolimus may accelerate SEP. 7 In an animal model, tacrolimus has been shown to increase TGF-b1 expression. 26 This finding can be translated to increased fibrogenesis, which theoretically can accelerate SEP.
In conclusion, SEP is a rare cause of intestinal obstruction and carries a high mortality rate. The pathogenesis is still unknown although many theories exist. Its manifestations are often vague and nonspecific that may lead to misdiagnosis or delayed diagnosis. It is possible, although difficult, to diagnose SEP preoperatively based on the clinical and radiological features, in the absence of other plausible etiologies for intestinal obstruction. The condition is often diagnosed at laparotomy or autopsy. For patients with SEP and bowel obstruction, surgical treatment is often required. Nevertheless, patients with this problem can be treated conservatively with immunosuppressive therapy with or without TPN before going for surgery.
